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& >J # £ ^ 



-ML3?-- f^Jrfc Ta*?&. 

3.*U'J£-£ 1 MIM^#«^###]i£;$-&-, 

-t i£ H,<fc f - t ft Pa kJUfc ft." ■ 

6.fc;*J#£3 MIM *$#>£,#*$«&#*, 

i*4MfeJBU.iii|*-- f-*£*$ra;|MUfcJ&. 

7.&f»J,££ 1 - 6 +4fc-*tfl MIM ^#lM£;fc#6$*) 

8. fc.#J£-£ 7 «,«,*$ MIM S?4^-li7G'ff«*Jit^* > &#*t£-f, 

9. fc*»J*# 1 ~ 6 t'fr-fe*!****** MIM 

n.**.*]**. io ft* ** mim s***t^,#^#jafe^-*, 



*L#.*#.*«**f' 0.001 

~ u Mm 

#*fcfttt*UMMMt*4.*-f 0.005#fc%. 

15.k*|*£ 1 ~ 11 t*-*tfy*-#ttfc*& MIM 

17. fe*J** 16 MIM'fi*^*t>b4fi4*jife^*, 

18. ^*1** 16 KM MIM 

■f, *-tife*l*-I»-ai^t«4f»-aitA*0.1X:/inin J.60 1C/miii^|1J. 
16 MIM 

-t* mim *-*«*>t'fr«&#jifc**«at-^'fcM**-f jiJt^-aiL 

20. fe.*]£-£ 16 KM MIM fi*iJWtib^«-*j.jft**, &#*e£ 

f, *iife*^ai^^*--ait^j*i^fj|5jLfi > ii&jL^x^ 

8t, -tit MIM ##^<l47t^^it^^i£iit-#&^^-f #-s£ 

21. fc***# 18 KM MIM £#lM£*.#tt*iabfr*, 
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it Jg ^ ■ 

5 " 

&2LW&2L&M,-%,%~fc-<kM, ( MIM ) mY%,&fcftm\&7r 

&*5^;U$#:.&r. ###£it#, 4£®%J8L&&f ( TFT ) ^ 

-H-^x.^ MIM ^^^/g^^-^tL^; 
15 ^^^^M&A^^^^, MIM & 4 
3*h, MIM ^^»ic^Bt, 

■fr® 14 /?f^, ^^il*MIMf!#^'|iit#^^"^^^.>^ B B ^^ 
20 % 100 £ kfei?43& JMMfr 72 £ 3M3&£ 74 

m*h&%- 76 i£4£#2-&-IU&i& 78 tt#£tt^Mtt#»Jft#iMtE 
80. &£*-|L#B: 80 + ^#B£#&-:#J7&4&^78i£.&# MIM^# 
^'liiL#- 50 MIM 32 #^»)±7C,# 50 74 4Lf5Jii#^ 

^#-it 60 . ^^«°B^.^#-it 60 fc%fr*$\j3$i1gi 74 Ji#>ft-f-J?;faI'J& 
25 78 -t^^^-60*,&J.^m^. 60 

Vb . MIM ^#^-&>t# 50 ttfflti. Vth . 4- it 60 
^^^^^.^^.^^^60^^^^^^ ( Vb+AV ), M&&$Mi5\ 
ft, ( Vb + Vth + AV ) Bt, &&3.iF$-?c60m£~> £ 

( Vb + Vth ) Bt, 60 *f^. 

30 ^I'fi]^, ^WtAl'J'f Vth, &%#&&&Mmfti$.$l#}&&*lL. 

@ lS^tfl 7it#^MIM^#^,»tiit#^^^^^«^^ 
&100tf#JS@, 10*>fc#Lgj* 30 4L|»]^:^)ft. 8 a «>g40. 



4l#L&# 10 e.fe&49;M 12, 12-t:8:f.tf MIM3!#*Mi 

il^50^4 MIM 50 **«jSL-*-t*L 22.' MIM32« 

'*t#.#50* *#£ifc!IJ*fel2-.t#jW ta **U&16. & Ta t*L>&Ji 
Ta 2 O s & 18 Ta 2 0 5 /& 18 -ti£f.# Cr 20 

Ta 2 O s J& 18 iliifa&&4fc Ta 16 Ta 16 

#l&&MI&%iS)t)*»&4t3L#]VL&%& Ta 2 O s J& 18 ( #Jl#*f"f- 5 - 
297389 5 - 313207 -f- ) . 

il^^^l^ MIM^^**t^,#50**»T***.*Iife. *»S 

i flr^, 12 -tiiii*#*»*i4£jft, &j&i£it>&;Mfc^& 

# 1000 a #4Mfc4&fc 14 . 3000 A *4.«, 

&>£tf£.fc]te@^&Ta &J&ijMf Ta t*L>gr 16 #FB;fMUfc 

Ta 2 0 5 P9#t&>ffc/B|. Sii±*#**jfc 1500 A titt-ft, 

■ *] *k S ^ ^ & Cr % *LA", ^ & 7 MIM # H*fc jfcfr. 50 . 

*-T*«it*: MIM $#JM£&ftti£jMMt'&, * 1981 -f 6 /! # 
« IEEE ( IEEE Trans Electron Devices ) ED28 & 

% 736 - 739 MIM Ta 16 

Jt Ml MIM ^ # ^ . 

*7**MIMS*ft4tit#^*ft*t#'il, £#^98 63 - 50081 
^t«.A7-#*P8*jft^j|ttJ&*IL^<Lll < t3t J ff 400 - 600 x:^ 

- 600 €#&*ts, *«ff*Jk4fl#^B<LJt*^#fl44ft.-it#4i3|«» 

#*M.4Ht# MIM 
&&«fcft 7 *^-l±#'li^*f fl-nt^ t (E4MH**& MIM «&<|£;?L# 



Re Mo t****-#iaJiit*A4*Ai*«, 

#JL, *-*tl^4*aiH4, *t.,'*Cr« Ti, Alii 
Mo Cr#&£#&&. 



+. . ■ 

ft jfc£tt*am##*#**it*a 

*Mt, 0.014 % Bt#j5»JiSfe, iS-frtLT 0.005 £fc % 

0.001 £fc % a**.**, 

5 

##£if fcax#. 

«iL^ax^^J.^M220 x:^i^ai^. j&jl, £#;ft& 
x ^ a A.^^" & it, &a # t at# 200 1: « t 

T. 

£|ti$#ai.« f H-'g&.££ 0.1 t: / m in j. 60 x:/ m in 4lihj 

^.ffifeAk,^ 0.5 t:/min J. 40 C/min 4l|hJ, 'iiafi*^. 
0.5 TC/min j. 10 TJ/miii 4lRJ. #JL, £f£aBtT&l$&it4£ t#.a& 

4E.')t'»t 4 LlL'tat#**ta«§i^it-.^*a»*&, J*Bt, ***** 



x: »a t , is & 450 c « t . 

MIM;«*i|.*t*#ifrp.#jjL*^'Bj-*S*BL<lL, B S'-f 
AJi^^-^^^Ji^4fc^Ji^^^^^a^^^t^ 

12 t^"ifrfcJfc*JM*Hi Pa*0|l4fcftJiat^Ai3feS5x-f- 
*>ft^i^W**»r#j5fe« MIM «&*tyc,#. 

^Ai^^-^*^jL^|L4t^Ji^X^fe^*.^^^^t 



S 1 -f «« * -i# +•=■ » MIM 

B 6 $L&2L*m%- £%JL%&Wfrt£$LWti) MIM 3t#fc**,fr 

® 7 ^*^JL^^^-^$^L^*!l^rt:^J^ MIM «i£'t£ 

m & # IB-fttt S ; 
@ 8 &&*££Wti$~M.% tt$LM#i MIM fi#2M± 

*f ft ^ fit <fe l&fttf @ ; 

( TDS ) 

B 15 f- ftfl 7 JMlfl MIM fi * £i#Jt## & A & 



$LJsit4f1ie&% t K1&M 1000 A ttftjUbM-U, 
14 at-g-*4Wt**jife^^:!l!Jm 12 16 ft*f # 

5 2000 A ti&BL, <fckgw& 

Ta &,£3t#&fefe,g 16 #fBfcJMfc, ^A>§.^^ 600 A #} 

Ta 2 O s Pafe^4fc^ 18 . ft* PUfcJMfcffl * * JrW^ tt* 0.05% 

PB*l|LittSi&31V. 0.04mA/cro 2 . 
Ta fe*L& 16 Ta 2 O s 18 tti£gi4M 12 

10 i£-ff&*tJ3L 

«&^/fm3^tf^«J£# 200. ^® 3#r^, £&*t 
a^ 200^st^-?:202 60rt^tit«^206, 206 J^&# £ 

12 . ;V&i£i±;fc&g 204 V^st^^ 202 #i 

15 t, £^&206 ±&$.%40fiikW&.)! i 12 , 

206 202 #j&^AJ8U$#-£ 202 J*3 . N 2 ^4UBfc^ JfL 202 

^Ji^^«tat^^202ftAi&IL^^^, ^j&^dfe^*ha. -5£j£ 
#4$&206-:&i£-fT&*t#. N 2 ^^i^f:i& 201/min . fl>&£ 204 ^f 
5 X:/min &l&&ft&jL£$:W&X 12 #S&£&435 jt. 
20 *##'N 2 ^Jt*A'20I/miii^St45#3LT* ##«:«»JJt 12 tfSifc 
# 435 TCft'hBt. #*M*ifc9|£j} 12 6^^206 iIi±J&5&#}-^ 

202tf&^#T;ftf!l£*tt. t*kfr*«JU #4fcil>Mp. 

4L>&, 1 #r^, £ TajQs WftlUfcJft 18 -t 1000 

25 16. Ta 2 Os fa*L^fc.J^18^Cr IK $M MlM^^x.^ 

50. 

30 *fr|t: Iog(I/V)#S 3>K #&MIM3!#&'|£;fc'(t-t 

^> iov *,>£iifi-«!i ^:Bt^^ja>(s. ( a ) ##«^Bt# fepi'ti 

( R10V ) . MIM 4V «fc^ii#*Jf:Bt^% 



la-flL ) ft%$ifttf¥j*,tZ4£ ( R4v ) . t> 
fi&W&fi 12 60p ; «^8t^tia.A*r^Bt^feta.#^^^.. P & 
4.10. ^^N-^'fcfa^ 5.00 * io 9 n. *r^8t^%fa^3.50 * io"o. 

( 

^^**«-«*3L*S*4^frT«A^ATa**Lj616aL Ta 2 O s 
fa^e«H8fiO^:»!li*X 12. atfr^"*4:fW 
£>i 12 1.. lN 2 U^tWW.12« 

435 x:^^Bt, t> &T>& N 2 *L £ l&tKW&*n& 

# 12 60££# 455 V »'Mj-,St-,&4***l— *H^. ^te^M^ 

«^.***l-*3^yA«AM!M3a*ft4tit'fr50, 4 £ 
*H. 12 MIM 50 

60 ■f****.. P A 5.06 . 8}^Bt60fcpL 1.07 x 10 10 Q . i&r^BttffcEM: 

i.i9 * io ?3 n. 

( 

ffl*UMfcJfc 18 ^^.M 12 . 

AT Ta 16 *» Ta 2 O s P8*l^4fc^ 18 frO&ifl&tf 

12i£#&*t^. 

S 4 #-*r#j|*fi&*tmjP 300 fcitft. 4 #T^, 

ijfe*h2j? 300 60>6_,& i f 302 60 ft ^iMf^ 306, £4g*£ 306 _t&6) 
WtRt'iil-^ 12. i&i±;fa&& 304 *UML&iL£ 
•f 302 ^Ji^ia^r^'^^A'f - 308 ^^'f 302 60T^H5L 

#60A ^312.3*.*. 

&*&;&#4t. — ifiLft N 2 ^LSlAiLA'f 302 ft, — ifi/ftS, 

302 ft### 250 t: 60 N 2 *UR.. 4LJ&;fc#-$.7 100 # 

# 12 60 if & 306 JJULjft-f- 302 60 250 € 60 N 2 ^^#,60 JL 
^•f 302 ft . &8jfl310, ^#25OX:^^60^^T, 

*lf 312*t£j£<f 302 ft Ji£. ^Tfl-^310, i&i£^*-f- 



A f 308 N 2 AJL£ f 302 ft * <f 302 ft N 2 ^ 

-iiititn/fc-f-Af- 308 St A 501/min ¥j N 2 *t#ii.i±£&£f 302 #T 
312 Stife, -&tffcfl;M&*304*i*, 12 
tf££>*5X/mra J.S'Jitfj 450 X:^ih. £##N 2 *ltf 

501/min ^t^T, 12 450 £ ft A* 

B*. £450TC*t, £8113310, iii±*K<f 3U*t&.&f 302 f«3 

4l>&, ^T^ffg 310 , ii.it ^.fr-f-Af 308te£^AiL£ 
f 302, tiLJLMt 392 ft/Mr&^H. £iU5L^302 ft£a&£^£;$ 
-^&\&#l%jiVL&T *M.250 T:Bt# 1.3 X;/min#i£& 
JS£l£&. 12 150 TC>*T3J&, 

12 306 JSkJ&jLf 302 

J?£*fc-fc|--;telS), # Ta 16 . Ta 2 O s PB;fet#L4fc 

M 18 Cr fc#Lg- 20 # M MIM ^ 50 . 

4L£, 4 ^J^^itBJJ-^ 12 J^&^MIM32# 

£b#.jt# so , «^N-^%&^«r^Bt^'fcja, 3 

12 -f 0# 9.06 , ^Bt#fcfiU& 2.02 * 11 U Q , 

^Bt#fclMr2.45 * I0 14 a. p, H^tfttfciML fcr^uttf 
■*&iti&**«JtJt , l2 «fttf **A*£iMJUt 12 4L(S|^^-fc^, 

3>K «-4^^**l^#, ast^* R*&'**h«j|tJL 300 ft ^«at# 

^il#^-^^^)^^*hJS^300 t^to^fBt, i&i±£ 
N 2 ^^^t^&^ii#jfe*hiS^ife*hJS^ 300 ft#&£. 3L2„gfo& 
tt&tf 300 ft^AS^#*S^t*a7t«*itfr^**4#*, JSjBt 

ft . ISJ >S.i£ & *tJE# liQ # $ 



<M£*«-ttfra.*H«*#TV ti##£'Ta Ta 2 0 5 
fBfcJ&teJK 18 12 tfiZ&W&fi 12 3&4t % 

5.*H*5*#t«.--****!5. + , &£N 2 ^3lt##& B JI&tf -12** 
450 t#>M v Bt. f. ^N 2 ^^Ht^#^ 

12 fi*S£A 410 

12 -t^&tf MIM'S 50 
#lfcp . «^*5tPLA*^N-«tP., 12 
<i. P 4. 9.22, ^^Bt^'fcia^ 4.94 * 10 10 n , %(ft1>t 9.28 

x io 13 n. p. «^Bt^tjfii4, «r^Bt^tia<fi.4^^>t 12 

&i?£:&#')-#ft&;tefl#&#T,#^&7 Ta Ta 2 O s 
W*LJft,4fcjR 18 tfit^&X 12 . 91 

# 450 T3ft>MMtf, -5j£*£;fc*lt, 4.^ N 2 ^^t^#^ B ^*->t 
12 6tS^ 380 t:^^^Bt, »iU^^Z?n^, £te>5rfc&l& 

ftn, 12 -t$## MIM QA\%®.7L*fr 50 ###<|£^ 

&p. fq^Rf^<fcPUL^»|-««BL,- 12£-?-3&. 
p & 7.84 , BJ^Bttffcl&jf. 1.96 10 10 Q ', Mlt 9} 2.61 * 

io ,4 n. p, Sj^nttffcfMi* ^BtttfcpL-fc^fcfl&x ntt 

'iftft:^**:iSt^ifc«*.jr 12. fltt 

^4^#^+i|-i5L^l^^^iJLT, *)#^AT Ta fc*L£*> Ta 2 0 5 
W*t|L<fcjRl8^*W>^ 12. J***9J^*^ 

* 450 TC«^MH-, ***.if**lt. N 2 ^Jtt##i£«3§&* 



, 4 — Rv # A MIM f! # ^'JiTC-Hr 50 , 4 - 

toft, jfc/S 12 Jtig&if) MIM S#4'HLit# 50 

5 #&p . ^^Bt^tfcia^^^-Bt^^ja, ^jtt^^il:^^ 12 

flL P&6.07, «-^Bt # felM. 1.01 x 10 I0 Q, *f'?f-8j-**t|ttJt7.45 

* io 13 fi. p. ^^ut^'fcea^, 12 

#1M'6*fc. 

10 ( ^^J-fc ) 

£-5 ^«!l-^^iJL^|SJ^^T,*J#^^.T Ta %*L>i:^ Ta 2 O s 

fi60&*ts. **-*«^t. **-N a .***t*#MJM i2 60£& 
450 t, N 2 ^Jlt##i£ B jJ.&# 

15 12 60&£;$ 320 C#>M*8t, fk&&J%%&*} -=.*I§)*K &te;5-&JJ»J& 

^^ife-W-r^R, MIM ^ 50 , 

Mi^^tfiiJt 12 MIM £#lM±>t#- 50 

'*&p . «^iJ*#feeftA*Mf-itf-6&*,ti. #>*2L;t*«!£.-x 12*^ 

20 'tt. P&4.40, ffl^Bt^«fcia^.3.17 x 10 9 , *r^Bt^^|a^2.95 x 

io l2 n. p, w^tfaf, «f^N-fi&*fatt.^*9l^ 12 60 
t&rt^**>1^4^^ 12 -ft*, 

25 £ £ afe#J - 60 # 60 ft & T , *J # ^ A T Ta «fe Ta 2 0 5 

' fflfclMfcJBU8 tiiiH;M 12. *t#i£88&# 12 5tfi-4**-« 

■ -Mb iq £***ULt. .**N 2 a L*LlLtlW*''**4t.^ 12 6^ 

450 x:«>M*tf, t- N 2 ^*L<Lt*#49i 

12 60-S^ 290 TC«^/hHt, fkit&l%%&WJ=.X®fi\', 

J%£&w—tem, mim m$ ^tg^so, -^^^j- 

' #iJS), «*^^93^ 12lt^&60 MIM^M£'l£;^#5O60#iSt'l£ 



ik. B&3.62, 4 1.90.* lO'Q, *rff-&J-#fcl3bi3.93 . * 

( 

##<Jl#I F*)#tt*.T, #i##A Ta Ta 2 O s 
pa«L|L4tft 18 fl*»fl.*Jf 12 . 

4LJ&, ^ AT Ta 16 Ta 2 0 5 f8#L&'ffcj£ 18 

t'. N 2 *l#it*.#-$-A:* 462 , 

f:^*lS452 v -f il 464. 468 &>Mfc#4t-? 402 , 
$4+-?. 402 f*l % 250 C # N 2 

3j&te£-$.T 20fii&W&)\ 12 #4S*£ 408 iEi±JBt^£402#J& 
^-^A^#250X:^N 2 ^^^^^4}'^.402 ft. 

— &JUfcJ*#* 402 #-t-*F 404 # 201/min # N 2 ^iti±^#- 
^Af- 462 ., 452 , f i£ 464 . 468 >&A, -ii.^^ 

fr&gr ( >&, te^^X 12 ttaifctf 3 IC/min ^it^S. 

£ 350 X: . 

^#N 2 ^^»t*7& 201/min ^^^^*T, 
12 # fi£.i& 350 t: i$ Bt. 

& 350 T: 9f, * 452 *t*itf it 464 N 2 

*l#3fc*i& 101/min , |S) 8titi±^*^*^*)^.454 H 466 N 2 

^ttv£*# 101/min , & N 2 ^i&A&rt^&jjc 432 430 f*3 , 

N 2 101/min tfJ&^f-it 434 
464 ft & 3: 101/min 6$ N 2 il f & 434 101/min 

N 2 n.^^^ii.it^il 468 J^3tL%,W%. 402 fi^-h^ 404 &A3fc^ 
402 1*3. ^^.A^^-^a^ N 2 ^^*t^T«i^a, ^ 

350 € 250 TC # jLtf 0.8 X:/min 

¥>*\, ^**«t» 430 22 T3, &it^i£ 



468 , 402 ¥j £4f 404 StA**** 402 ft tfj N 2 «L 1 

a*L£*MT#*H,*& N 2 2.6 J*fc%. 

12 250 k;z,£, ■n./kMnjf-.m ti&^k. 

T it «53 J-X 12 ¥j m& 408 *-T . 

41^, -5 ft, Ta fc*Lg- 16 . Ta 2 0 5 FH*t&>lfcj& 

18 Cr «4U 20 MIM *-*JM*iM>r. 

aii-fc&ifW.M 12-t#£flMIM-f!* 
50 ^*ft4t«tp', «^«&*.pl^%^B4-^'t&, 3 
A&W&X 12 Pt& 6.50, 1.60 * 10 10 fi , 

*t*Bfrtf*pii& 1.02 * io ,4 n. p, «^B***fe(Mfc, Hfr^uttf 

fc&ft&iMjSJt 12 #ifrft^»*£*&if:9!.M 12 tffcfttf 

( tk-fcl*] ) . 

vfc^^J-tfft&ftl^&^T, Ta .**LR*» Ta 2 O s 

P9«LJH.4bM 18 12 . 4LJ£, J4-«ft«^ 12 ftftfeKftjfl 

T S 3 tfr^#M&*t*£# 200 *.atlf. ^Lft*t« t. 206 
-t#& 40 X MJM 12 ,, 206 202 # jMP -^A 

Sfc^^202 ft. ^St^#^202 ^Ji^^.N 2 ^SfcA ) &£l*4fr*'202 
ft&^&^tAJL, 3j£^i$&*tS. -i£«£#4$;&206, — iiie^Tjfe^h 
a. N 2 ^#&*&201/miii, 204 &.i£8Jj.£Ji 12 

# 5 € /min ^il^fhS J. 450 € . N 2 afc**/ 201/min 

«#^-&T, ##i£»;j&;t 12 450 S 4 

N 2 *lSfc*# 201/min :«<#^-&T # 1 t:/min # fl$-i£il;£4e,.g.;i S&l^ 
J. 250X3^; ££A250 T2ttT*J&, *^lijfc3»^2P2«5A^*, 

T 12 # 206 JpC&Jj j&3$ J£ 202 # £ ^ t . 

^ ft®, Cr fc#L& 20 . Ta fe*L& 16 , 

Ta 2 O s fefcJMift 18 Cr t*L>& 20 MIM 50 . 



so . «£N"***(&iMfr*ttttfcl&, 3 

tf&E&tf 12 tf-f *&te..p # 3.10, fUMiitMUl" 10 5 , *r 

:^Bt#fc ifl;$ 4.05 * 10 10 . 

AANi^lt^iiiftaaA. Bt-#*T***|-^**tt, "B+H* 
AT^^J^.-/V^>ft, B ttfA^tfe 7 BtP^*T 

*&7££-*t*£*3r*fc*.** N 2 ^t*ftJHPtt*.2.-fc 

*s^t**4-^*-v|5-**«^«**aaAT#^Tfi#wp 
t, ##a£*. N ? '*t Bt»**£**i-*»— tfte, 

.risT*4tW«<fc. fits, iMfft,ttt**t*J&. 

-1?%=-%^ jtifc*4**t*a4Tff«l T l*)##i^Bt#fcl3M£.. 
. B 8 *B*T**-«— ^ &A&4fcfltttftfiim'fcfMifc***ftBi 

«Bt. n 2 «Ltw**aait.. Bt« 7 

~#i£, Bt" Astf-a. @t A*&7£ifc*IA.ttflL, 



H*T«^aiL#tt|l#«& MIM fi*l**;t# 
*JKB6 - 8, i£#£^3tt#&ftSU&, 

^&»ft«#l«g itjMHifl MIM ***t*tit#.. 

•<**«+)' 

Ps&&4« 18 tij&W&X 12 . 

Ta t*L>& 16 Ta 2 0 5 f t H*L&4fcJ& 18 12 
at#&ft«. ^^fta^^Tg5^7K^^^j|l®^ 400 ^ii:#. 

T 20 % i£ty&$ 12 408 5i.i±J8t^-#|'^ 402 #i 

&*F-^>V## 250 V # N 2 *t*Uft,#4t*tt 402 ft. 

— &4UfcJ$4t-£ 402 ifiXfy 404 # 201/min # N 2 ^i&it^ 
^Af-462 , ^Jr^#^lS 452. fit 464 , 468 -iifH&tf 



( 12 3 t/min 

J.350 X:. 

12 350 X:nt, 430 £-5 

4 402' ft. ii#a.X^#.^^N 2 .^«k*T, 12 
350 tVL+^ i 

£&A>§^*&fttf N 2 ^*£#<fr3lT, « 0.8 TG/min 

350 1 250 x: . 

12#£&$A250 iCiU&, ftfc#*T4l!i)} 12 64 
408 AJ&3$<£fr# 402 tf'jMtJfcT*.. 

4 — fan, ^AfcTafe#ly£l6, Ta 2 0 5 PB*l^t^ 

18*»Cr**L>&2p*A^MIM4!*«t'lt7b^50.- 

12Ji#AttMIM^# 

Jt 12 tt-f-*&4t..'.p# 6.87, Htetft* * PJ& 1.94 * 10 10 Q, 

*r*f-Bt**fc0L#7.7* *•• io 13 n."5*K p. Bj^nttf fcMu *r*f-it<Hj 
tflUMt**!.*.* i2«-«rt4&**A^*«*.'^ =i2«^«^tA., 4 

* ^it^t^ s, i^s Bt-f-A feiiia^ n 2 \, 

£X##A*i£fc*««MMI«ffi4fc, gJMUtXfe 

^4***l-iW*«.*ra4&4|«.T.*j^«AT Ta Ta 2 O s 
fafcj)MfcJ& 18 tt&lfl&X 12 . 

*J"^A Ta 16 Ta 2 O s PB&fUfclBI 18 12 

*£#&*tJ£. ^^*tS«.fflTS saN^ai***'*^ 400 
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***** 402 250 C Nj 
' ******** A 

• *^****ft*N a W*T. 12 ft* 

>t.^ 350 x:yL+^. ^ IZ £r9aa 

G.frSUj 250 -U. " /m,D ** atA * 350 

^408^^402ft^ T ^ 

i.^l^**""*"' ******** 16. Ta 2 0 5 f a *L^ 
■■ 18 ^Crt*Jt20*A*4MIM*#*«k->t#50. 

***«H, Hf ***«.««5!^ : i2J:*A*&MIMa* 

**»-• *♦***»*. 

±***if + -******»**t«* 400 ***** 



«& 408 &&&ft%&ft&*ibi»&%&&*r#iz&]to ft 410 -t. )k± 

402 Ji^P 404 SfcXiJJUMUL 402 ft ^UMLfcJ*^* 402 
>S 410 t l«I ft 1$ ft A * J 402 . 

**JS 1000 A 14 . 14 ib%& 4 ^VA'&it£-&&.j£i 

# 1000 A #H4fc&lMl&-fr. 

2000 A *t4aftt^t:*¥ 

0.2 4LJM-*«#B##ATa 16 . 

4*LAl6«ra*L|L4fc, ^A4&#48a, 54 Ail 60 a # P9;feUMfcjBI 

#25V, 28V 3^ 31V . 

^^^.Ta *,*L>gl6^Ta 2 05FB*.|L'Jfc^l8^jiBg^^ 12 

it & @ 4 ft^itHHl & *t J£ 300 . *UMUt£iL£ f 302 
-M5# ^#^A-f 308 &A, J&&£&££ .302 T#tf#*lf- 312 ft A. 

N 2 VftAiUfc^ 302 ft-ii^S, 
302 ft 250 T: # N 2 iJH^#^8J3^.^ 12 

ft 306 302 AfljfMfr -250 ^ 60 N 2 nAH#& 

302 t. Z-Js, £8}j^310, ## 250 TC^£, i&it^Kf- 312 
302 ft&-<fc&£. 4rif-$310, iiii^fc-f^f 308*1 

N 2 *l-9-A££.f- 302 ft, &.£jaLf 302 ft A# N 2 *IAIL. -&&*tK 
*-^f 308 ftA 501/min 60 N 2 ^^ft£iL£tf 302 T^p60#^f 
312ftili, 304 fttefo&lt&W&X 12 5 V/min 

320 TC. N 2 «L 501/min * St #lft2L T, * 

12 320 t: 0.5 'Mtf. ^E. 320 T3 tf, 

310, iai±#^f 312^-^f 302 ft4*-**S. *J&, JrJFfll 310 . 

308fcg^ft,«Oa^^4f.x^JiL^f'-302 ft, -fitSL 
302 ftA*.4^HL***^^*\jR,. '4ULj&*3a2'A£ff£4(> 
dt^A*4*^t**T**l%a, « 1.0 C/min §0 
£dt*g*ai>J 200 TC^aL. ^J.* 12 150 tc«t^, 



**AM f 302 -*£«4*»ft&«*.jf 12 ^^*L306^rfj. 

^ £*«-**.. Ta *** 16 4 T a 2 O s ***** 

18*»Cr *&>&20#;£#MIM^#£M£>L#. 

it**,********,. «**«*Mb**|j-tt*ft 

_ f ' ** ******** 308 *Attt 302 **£**.&«* 

W*K«(mt)/(t«f st 

SO.********, a^^ J4l ^ 25V 28y 
*> 31V.****,****** MIM *****#•« *«♦***» 

*#. *<U** ************ 0.2 % *»« ( W ) * 
4! ** AlJ T " 16 **#****to*#**«:'l 

*320XJ****ue«*t^*t**±a** 
********; **, ********«**, **T*#1 

1.2 % , g-L«i« * o.l ******** 
**.********** ^fr**. ***** 
^Arfft-W********* 0.012 % . .*****TflL*£ 
**** 0.012 , ^^^^Ha^S^^i,^^^^^ 0.014 

4*£**t, **AT.**Ai 6 **-( ta ) 
****** 0.2 % * W , mm Ta **« 16 * Ta **** 
TF*** 0.1 % * Re * 0.2 % 6* Mo *** ft Ta **A 16 65 Ta ** 
* Ta **« 16 t, T 4^ ********** - t 

( ***+.=.)■ 
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a*^lfifc-*«*|LX 50o£&££ 510 rt^wfcJt*^*^ 

502 $>fc*M%*ift-& 504 , M£.*Y& l £ir*&% 504 520 — 

^Jtt#& 520^^, 520 & MKfrftWfoJ$L : kitM& 502 

«ff J!| &frft&T£. 520 & -f 

#&.520'f TCI 3>f\ 520 

520 fc^ TG2 . 520 # 

;S£&# 522 #&#-^ii^J.&#&& 1.1mm , Bj&£&fc45 TCI 
TC2 «0aiy*/41liJ. 

& £ F* MIM f! # ^,#7C#*| itit^ t # TC2 # ^ 

narfLmz3LitJb. it£#-F#Ti&#$& 1000 € 

*»ffl 11 «4*/9r^^#A 520 J$L% 1.1mm 

#;S£4fc./i 522 JH0A# 1000 A tf*L4fc42.J& 524 , -&£&4fc<i2J& 524 
±>Bm#&3MH2JBl 526 iM2 A. *^&526&^FH&&>ffc^A 
FB*UftitJBt528 . F0&&4fcJ&# 426 JBUf-# 1600 A tt&itUm 
528 tfiJ&%% 850A. 

£ft,*t*l*l + *h*J.:320 TC, &fL^#tt## 320T: 0.5'htf, 4u& 
1.2 #fc%*i&fttf£^ILt# 1 C/miB.tt&JtflH&J. 200 
TC, «^**ha#t*.|fe»|»A**lt«*T|**fl#*520. 

520 &^#Mi,ii-. 12 ^f*. 

-f ^SLlJtA TCI tffi&, JMb4.£4i 
m-*Mri\&}. JftiX} 18 ( H 2 0 ) «^4MN-fti.tt,a£. : Tff$9*Mfc 
PI. P2> P3. *»-hita^ife%^TCl>TC2#^.fi^J., *tiSUIl& 
TC2 520 *$'4L«aA. &£>HNfcJfci&ftaaL. 

Sl3 0r^. 

#-JKB|12v 8 13, F$-SBt^^l.2#^%^*-^-a^^^lL^ 
f atfi-*.#t«.N", **Mfl*MtPl ( 120X: ) , «HtP2 ( 220 € ) 



<iP3 (4iox:) , Gft&ti&X^f&if&tt&H, x«UMI«Hfc 

PI ( 120 C ) frifrtfL P3 ( 410 X ) , ftifrVL p 2 ( 220 C ) 

5!) B9 5 #&&H 430 t#i* ( D20 ) to K 3 \. #JL, &T#l$SBt 
tf^^UML^, J?#$J® 12 ttBtitffttti/^SMlB.- dMTTDS ' 
*^*#A^#**-fi*^^jjt*it5{r 20 XflUM)' 

^fUi^f^fK p 2 ( 220 ic ) 

*3m#Mtt&#&&«Bt^A#^#.^iL TDS 

( ***| + « ) 

%$%&W*fr%&Wfrten#}jr&®ik M1M 50 
^, Jt^ai #T^, 500 a # ITO ( 4S| - 4& - ) j&, 

^■^**j*k.B9^«A«. : *-'fe*L22, 12', 
>t 12 -t*hfc*$ MIM 50 **J»MIM**iMM,#50& 

22 #%*U|./f 10. *it**^it*A3**«ife 
32 -t&fc ITO JUL ^J&Jt**H*«i«AiJ-JtHir-f'%*L. 
34, it#**j#%*L^ 30. JU**L&X 10fr**t^30*#«.A 
M40 C#.JRB 15 ) 

14 #r^, fefc Ta «fc*L>& 16 'ft M^Qk 78 

72 &#*#£ifc&*^#.JL 100 . ^**«.Ai^|LJL 100 #&7*r# 
Htf*ft£iM£X 100, 13 #T##J <ft'|L 

21 



S. #*b, Ta ^.*L>&16T«^.^^Ta^iJI-il^ £t&^T Nb . 
W, Alifc Mo T#teJ8#Ti> Mo^AI^tf*. 

22 Cr fc*bg: 20 . 3t.fi, &® 14 tT#M«^iitifc« 

&tf#-tG 60 %> MIMf»#£L*£*/ff 50 SL5.^43*S^ 74 *"ff-§-& 78 3- 
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